Coumamidines, new broad spectrum antibiotics of the cinodine type. III. Microbiologic activity of coumamidine gamma 1.
The coumamidines are novel antibiotics with activity against a wide spectrum of aerobic Gram-positive and Gram-negative bacteria. All microbiological studies were performed on coumamidine gamma 1. The MIC90s (micrograms/ml) of coumamidine are as follows: Staphylococcus aureus 1.0, Streptococcus pyogenes 8, Enterobacteriaceae 2.0, Pseudomonas aeruginosa 8, Campylobacter jejuni and Campylobacter coli 1, Legionella pneumophila 8, Haemophilus influenzae 0.5, Neisseria gonorrhoeae 0.5. Coumamidine had MICs ranging from 8 to greater 0.5, Neisseria gonorrhoeae 0.5. Coumamidine had MICs ranging from 8 to greater than 64 for most anaerobes, except some Peptostreptococcus strains. The aminoglycoside super-sensitive strain, P. aeruginosa BMH 10, was also super-sensitive to coumamidine (MIC 0.2 micrograms/ml). Coumamidine was rapidly bactericidal for S. aureus. The viable bacterial count in logarithmic phase cultures was reduced to less than 10 cfu within 2 hours after exposure to 4 times the MIC (3.12 micrograms/ml) of coumamidine. The frequency of resistance development was less than 1 X 10(-9) for Escherichia coli and S. aureus when selected at 4 and 8 times the MIC. The Cmax in mouse serum after a single subcutaneous dose of 25 mg/kg of coumamidine was 4.5 micrograms/ml and t1/2 was 1 hour. Coumamidine is stable in serum. In mouse protection tests against S. aureus NCTC 10649 the ED50 was less than 0.6 mg/kg/day when it was administered subcutaneously at 1 and 5 hours after infection. Coumamidine was not absorbed after oral administration. The antibacterial spectrum, bactericidal activity, stability in serum and low frequency of resistance make this an interesting new class of antibiotics.